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DETAILED ACTION 

Continued Examination Under 37 CFR 1.114 

1 . A request for continued examination under 37 CFR 1.114, including the fee set forth in 
37 CFR 1.17(e), was filed in this application after final rejection. Since this application is 
eligible for continued examination under 37 CFR 1.1 14, and the fee set forth in 37 CFR 1.17(e) 
has been timely paid, the finality of the previous Office action has been withdrawn pursuant to 
37 CFR 1.1 14. Applicant's submission filed on 8/18/2008 has been entered. 

Claim Rejections - 35 USC §103 

2. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 1 02 of this title, i f the di Heraices between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

3. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 USPQ 459 
(1966), that are applied for establishing a background for determining obviousness under 35 
U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating obviousness 
or nonobviousness. 

4. This application currently names joint inventors. In considering patentability of the 
claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of the various 
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claims was commonly owned at the time any inventions covered therein were made absent any 
evidence to the contrary. Applicant is advised of the obligation under 37 CFR 1 .56 to point out 
the inventor and invention dates of each claim that was not commonly owned at the time a later 
invention was made in order for the examiner to consider the applicability of 35 U.S. C. 103(c) 
and potential 35 U.S.C. 102(e), (f) or (g) prior art under 35 U.S.C. 103(a). 

Claims 1-19 are rejected under 35 U.S.C. 103(a) as being unpatentable over Valensa et al. (US 
7,069,981) in view of Burch et al. (US 2003/0129108). 

Regarding claims 1,6, 10 and 15, Valensa et al. disclose a reformate cooling system 
(figs. 1-3) for reducing the temperature of a reformate to within a desired temperature range for 
use in a fuel processing subsystem (see abstract), the fuel processing subsystem including a 
process water flow that supplies water to a fuel flow in the fuel processing subsystem (col. 1 line 
37, water entering the system); the reformate cooling system comprising: at least one heat 
exchanger unit (30 or 50) to transfer heat from the reformate flow to a portion of a humidified 
air/methane mixture (col. 1 lines 41-47), the at least one heat exchanger including a coolant inlet 
(entrance 62), a coolant outlet (exit 64), a coolant flow path (flow path 56) to direct the portion 
of the humidified air/methane mixture from the coolant inlet to the coolant outlet (explicitly 
shown in fig. 3), a reformate inlet (entrance 68), a reformate outlet (exit 70), and a reformate 
flow path (flow path 58) to direct the reformate flow from the reformate inlet to the reformate 
outlet with a countercurrent flow relationship between the portion of the humidified air/methane 
mixture in the coolant flow path and reformate flow in the reformate flow path (explicitly shown 



Application/Control Number: 10/760,563 Page 4 

Art Unit: 3744 

in fig. 2), the heat exchanger having a sufficient effectiveness to fully vaporize the portion of the 
process water flow and bring the reformate flow and the portion of the humidified air/methane 
mixture toward a common exit temperature under normal operating conditions for the fuel 
processing subsystem (col. 7 lines 18-22); a valve (44) connected to the coolant inlet (via line 
46) to control the flow rate of said portion of the humidified air/methane mixture to the coolant 
inlet (capable of relieving the pressure of the flow from "HUMID"); a temperature sensor (40) 
positioned to measure an outlet temperature of the reformate (col. 2 lines 19-20); a controller 
(PID controller 42) connected to the temperature sensor and responsive thereto to selectively 
control the portion of the humidified air/mcthanc mixture via the valve to regulate the common 
exit temperature to a desired temperature range (col. 2 lines 18-29); and an active control loop 
(the connection of the temperature sensor 40 and valve 44 to PID controller 42) to control the 
flow rate of the portion of the humidified air/methane mixture through the heat exchanger to 
maintain the common exit temperature within the desired temperature range (col. 2 lines 18-29, 
where this system is capable of performing the above limitation). Also note that the system 
inherently performs the method of operating a reformate cooling system. 

Valensa fails to teach the limitation of using a process water flow to exchange heat with a 
reformate in a heat exchanger, which is configured to fully vaporize the portion of the process 
water flow, the flow of both the reformate and the process water flow being in a concurrent flow 
relationship. 

Burch et al. teach the limitation of using a process water flow to exchange heat with a 
reformate in a heat exchanger [0036 lines 4-5], which is configured to fully vaporize the portion 
of the process water flow [0036 lines 4-12]. 
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It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to have modified the re formate cooling system of Valensa to include the use 
of a process water flow to exchange heat with a reformate in a heat exchanger as taught by Burch 
et al. in order to take advantage of the high latent energy of the water, thus providing a gradual 
change in temperature of the fluid being heat exchanged with the water, thus increasing 
efficiency. 

Furthermore, the general concept of providing the flow of both the reformate and the 
process water flow being in a concurrent flow relationship falls within the realm of common 
knowledge as obvious mechanical expedient and is illustrated by Burch et al. which teaches the 
concept of exchanging heat between two fluids flowing in a concurrent relationship (illustrated 
in fig. 1 that heat exchanger 22 has two fluid flows entering on a same side and exiting on a same 
side), and one having ordinary skill in the art would have been motivated to include the use of 
the flow of both the reformate and the process water flow being in a concurrent flow relationship 
in order to prevent overcooling of the heat transfer fluid, thus increasing operating efficiency. 

Regarding claim 2, Valensa et al. disclose wherein an auto-thermal reformer (26) receives 
the portion of the humidified air/methane mixture from the coolant outlet and mixes the portion 
of the process water flow with the fuel flow (col. 6 lines 1 1-16, in with humidified air/methane 
and out with reformate). 

Regarding claim 3, Valensa et al. disclose wherein the temperature sensor (40) is 
positioned at the reformate outlet (explicitly shown in fig. 1). 
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Regarding claim 4, Valensa et al. disclose wherein the temperature sensor is positioned at 
the coolant outlet (col. 3 lines 42-49, where there would have to be a temperature sensor in order 
to compare the temperatures of both first and second fluid outlets). 

Regarding claim 5, Valensa et al. disclose wherein the controller is electronically coupled 
to the temperature sensor (col. 2 lines 18-29). 

Regarding claim 7, Valensa ct al. disclose the step of adjusting the temperature range of 
the reformate exiting the first flow path in response to changes in catalytic activity in a hydrogen 
purification device receiving said reformate exiting the first flow path (col. 1 line 61 - col. 2 line 
5, the catalytic activity in ATR 26). 

Regarding claim 8, Valensa et al. disclose the step of recombining the portion of the 
process water flow with a remainder of the humidified air/methane mixture (fig. 1, where the line 
from "HUMID" splits into one line to heat exchanger 30 and line 46, each taking portions of the 
humidified air/methane mixture and recombining after the heat exchanger 30).. 

Regarding claim 9, Valensa et al. disclose the step of transferring the recombined 
humidified air/methane mixture to an auto-thermal reformer (fig. 1 , arrow to ATR 26) 
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Regarding claims 1 1 and 16, Valensa et al. disclose wherein the active control loop is a 
feedback control loop (the feedback of temperature sensor 40 and valve 44 to the PID controller 
42, indicated by dotted line). 

Regarding claims 12 and 17, Valensa et al. disclose wherein the active control loop 
includes a valve (44) to control the flow rate of the portion of the humidified air/methane mixture 
(explicitly shown in fig. 1). 

Regarding claims 13 and 18, Valensa et al. disclose wherein the active control loop 
monitors the reformate outlet temperature (inherent due to the connection of the temperature 
sensor 40 and the PID controller 42). 

Regarding claims 14 and 19, Valensa et al. disclose the coolant outlet being connected to 
an auto-thermal reformer (fig. 1, indicated by arrow from heat exchanger 30 to ATR 26). 

Response to Arguments 

5 . Applicant's arguments filed 8/1 8/2008 have been fully considered but they are not 
persuasive. 

In regard to the rejections of claims 1, 2-5, 10 and 1 1-15, the Applicants suggest that sit is 
improper to select features from two distinct heat exchangers 30 and 50 in Valensa et al, and to 
recombine those features to create a hypothetical prior art heat exchanger, and that Valensa et al. 
teach away from the proposed combination. The Examiner respectfully disagrees. The 
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Examiner has not used the heat exchangers as a combination, but rather as one heat exchanger 
because, as stated above, both heat exchangers (30 and 50) have the same features. First, both 
heat exchangers 30 and 50, can be interchangeable. Both heat exchangers are part of a flow path 
that flows from a humidifier (24) to the heat exchanger (30 or 50), to an auto-thermal reformer 
(26), to the HTS (28) back through the heat exchanger and then through LTS (32). This shows 
that both heat exchangers are interchangeable and that both heat exchangers are used in tandem 
in disclosing the claimed invention. Further, the Applicants suggest that it is incorrect to 
consider a humidified air/methane mixture to be the same as the water flow of claim 1 . The 
Examiner respectfully disagrees. As stated in the interview summary mailed 7/1/2008, the 
material of the process flow does not lend any structure to the claimed invention. Also, the 
claimed invention does not include any structure specific to the handling of only water. In 
addition, the Applicants suggest that Valensa et al. do not teach or suggest the limitation of a 
heat exchanger having a sufficient effectiveness to fully vaporize the portion of the process water 
flow and bring the reformate flow and the portion of the process water flow toward a common 
exit temperature under normal operating conditions for the fuel processing subsystem. The 
Examiner respectfully disagrees. The limitation "having a sufficient effectiveness to fully 
vaporize the portion of the process water flow and bring the reformate flow and the portion of 
the process water flow toward a common exit temperature under normal operating conditions for 
the fuel processing subsystem" is a statement of intended use, lends no structure to the claimed 
invention and Valensa et al.'s heat exchanger is capable of performing this operation. Also, the 
applicant is reminded that a recitation with respect to the manner in which a claimed apparatus is 
intended to be employed does not differentiate the claimed apparatus from a prior art apparatus 
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satisfying the structural limitations of the claims, as is the case here. Nevertheless, this intended 
use limitation does not require that the water be vaporized, but rather requires that the process 
flow that includes the water be vaporized. In addition, the Applicants suggest that Valensa does 
not teach a controller connected to a temperature sensor and responsive thereto to selectively 
control the portion of the process water flow via a valve to regulate a common exit temperature 
to a desired temperature range With regard to the suggested improper combination of heat 
exchangers 30 and 50. The Examiner respectfully disagrees. The controller 42 and temperature 
sensor 40 is shown to be an addition to figure 1 in reference to figure 2 of Valensa et al. 
Regardless of if figure 2 is an improvement over figure 1 by eliminating the controller and 
temperature sensor, the Examiner has taken the Valensa et al. reference as a whole, as disclosing 
the claimed invention. The Applicants suggest that the combination of Valensa et al. and Burch 
et al. do not teach or suggest that the fuel flow and the water flow are in a concurrent flow 
relationship and the combination of both references is improper. The Examiner respectfully 
disagrees. As stated in the interview summary, the Burch et al. reference was used solely for the 
teaching of a concurrent flow relationship between two fluid paths within a heat exchanger, 
because such a concept is old and well known in the art. This shows that the combination of the 
references is proper. Therefore, for at least these reasons, the Examiner respectfully submits that 
the rejections are properly upheld. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to AZIM RAHIM whose telephone number is (571) 270-1998. The 
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examiner can normally be reached on Monday - Thursday 7am - 3pm EST and Friday 7am - 
9:30am EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Frantz Jules can be reached on 571-272-6681 or Cheryl Tyler at 571-272-4834. The 
fax phone number for the organization where this application or proceeding is assigned is 571- 
273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Azim Rahim/ 
Examiner, Art Unit 3744 
9/23/2008 



/Frantz F. Jules/ 

Supervisory Patent Examiner, Art Unit 3744 



